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TRANSCRIPTION

[00:01]
TW:

Today is Monday, April 4, 2022. My name is Todd Welch from the Merrill-Cazier Library
Special Collections and Archives. This morning I am interviewing Dr. Keith Roper, Professor in
the Department of Biological Engineering at Utah State University. This is another oral history
interview for the COVID Collection Project. Joining us on this interview is Tameron Williams,
the COVID Collection graduate intern.
Good morning, Dr. Roper.

KR:

Good morning, Todd.

TW:

So, when did you start your career at Utah State University? And what were the various positions
you’ve held during your USU career?

KR:

I started here at Utah State University in January of 2019, and I’ve been a Biological Engineering
professor since that time.

TW:

Okay. Before the COVID outbreak and subsequent pandemic, what is the focus or was the focus
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of the scope of your research?
KR:

I’ve been involved in multiple aspects of fighting infectious disease for about 30 years.

TW:

And before the COVID outbreak, had you had any previous experience with waste water testing
for genetic signals of a virus?

KR:

I have had a considerable amount of experience in analyzing genetic signals of virus in various
types of media. I have not done it before in waste water, but that’s not too much different from
doing it in the types of process media that I’ve had experience before.

TW:

And when were you first approached to analyze USU’s campus housing waste water?

[02:04]
KR:

There was a request that was sent to the university by the Department of Environmental Quality
of Utah. I believe it was in April of 2019. And that request was for assistance in analyzing waste
water for the presence of the virus.

TW:

And that was, you said, 2019?

KR:

I’m sorry, 2020.

TW:

Okay. That’s okay. And so it seems like the fall semester of 2020 with the return of students we
were preparing ourselves for testing and responding to any possible outbreaks on campus.

KR:

I think in April of 2020 there was a growing realization that the pandemic was worldwide and
that Utah, Cache Valley, Utah State University were all going to be affected by the transmission
of the virus, and waste water monitoring was a method that Utah’s Department of Environmental
Quality felt like could help to monitor the prevalence and the transmission of COVID-19 among
populations that were well-defined by the collection geography of those waste water systems and
give the state Department of Health a better idea of where they might pinpoint their resources to
help to offset the transmission and prevalence of the virus.

TW:

So help set the stage for me. So, how big was your team that tested the waste water? How did
you structure your testing?

[04:02]
How often did you do the testing in those early months from April 2020 moving forward?
KR:

When I began working with the Department of Environmental Quality, I had four undergraduate
students who were working with me to set up the testing in our laboratories here, and we were
testing a number of sites across the state at a frequency of about one sample per week. And we
worked with the Institutional Review Board with our Utah State University’s Department of
Safety and Health in order to set up the laboratory in a way that would facilitate the processing of
the waste water and the extraction of nucleic acid, which is the fingerprint of the virus, and then
analyzing that nucleic acid for the presence of the virus.

TW:

Did you actually have to submit an IRB proposal to do this testing?

KR:

We submitted a series of documents to our university’s ‒ There is a board that reviews all the
testing and evaluation of hazardous substances on campus. It’s not the IRB because the IRB is the
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review board for human [unclear] but it’s the ‒ I know there’s another group on campus that
reviews all those types of tests. I don’t remember their name.
[05:57]
TW:

You’re right, and I can’t remember the name either, but I do know that it exists. It wouldn’t be
hard to find that. So you were collecting samples once a week from the Logan campus, and you
had mentioned other campuses around site. So, were you testing the Price site? Were you testing
other Utah University sites?

KR:

In April when we began, the Department of Health was organizing sampling from municipal
waste water treatment facilities across the state, so we began testing samples from Logan City,
from Hyrum City, from Brigham City, from several sites in Davis County, from a number of sites
in Eastern Utah, including Price or Wellington, and Moab and Blanding, and then a number of
sites in Southern Utah in or around Cedar City and St. George. So we did that municipal testing
from, oh, around April through the end of the summer that year, and at that point there was a
proposal submitted to the university that indicated that it could be possible to test waste water on
campus. And the university determined to move ahead with that process, and so waste water
began to be sampled from living areas and dormitories at Logan campus as well as at Utah State
University Eastern campus and Blanding campus.

TW:

So then how did you structure the testing on the Logan and the Price campuses with the waste
water? Was there a map? And were you able to say the source of this waste water is from these
dormitories versus these dormitories? How exactly did that work?

[08:07]
KR:

The Facilities group at the university was contacted, and they identified the location of what are
known as interceptor sites where a number of waste water conduits from different dormitories
converge. And those locations, many of those, were accessible beneath manholes, and so the
manholes were removed, and the auto samplers were positioned to sample from those sites, and
there may have been one or two that required some excavation. But those were made available.
They were fenced off to protect the site and individuals around it from, you know, accidentally
intersecting a manhole, and then the samplers were positioned, and we began taking samples onsite on campus.

TW:

And when you started doing the on-campus testing, was it still once a week, or was it more often?

KR:

In the fall of 2020 when we began, we were doing sampling typically once per week.

TW:

Did the frequency ever increase or decrease through the period of the pandemic since 2020
through 2022?

KR:

In the spring of 2021, we began sampling at many of our sites two times per week. So we
recognized in our work with the Department of Environmental Quality and then the Department
of Health that more frequent sampling could give us a more accurate and informative up-to-date
picture of what was going on with prevalence increase or decrease in transmission in our student
housing areas, and so we increased that sampling to as many as two times per week for a number
of our locations.

[10:18]
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TW:

And was there a certain level that needed to be reached for you and your team to determine that a
particular dorm had the presence of the COVID virus?

KR:

That’s a great question. So we worked with The Water Research Foundation, which is an
international organization that began to coordinate efforts of a number of different institutions
which were sampling waste water for the virus, and worked with them to validate the method that
was being used to both extract the fingerprint of the virus from the waste water and to analyze it.
And we did a number of studies that were organized to be able to find both the validity of the
method as well as its limit of detection, and that information was published by The Water
Research Foundation in 2021. And there’s more detailed information on both the limit of
detection, the sensitivity, the linearity, the reproducibility, the assay and [unclear].

TW:

So let’s say your team found the presence of the virus. Who did you alert to the test results, and
where did it go from there?

KR:

The test results for municipal sites were submitted to the Department of Environmental Quality
initially, and then there was a transition in 2021 to the Department of Health, so that information
was transmitted directly to the Department of Environmental Quality and Department of Health.

[12:10]
The information about the university waste water testing was transmitted to the leadership of the
university, a number of individuals that were identified by the president and by the provost as
having that, as well as to our emergency management team, as well as to facilities.
TW:

And did you see ‒ and you probably would have to refer to your notes ‒ but did you see the highs,
the ebbs and the lows, if you will, that mirrored what was going on around the state, around the
country, at the Utah State University sites?

KR:

So, early in 2020, fairly soon after we started testing, here in Cache Valley at the Logan waste
water facility and the Hyrum waste water facility, there was a significant increase in the amount
of virus that was detected in the waste water of [unclear]. Then a matter of just a day or two of
receiving those results it was announced that there was also a significant increase in the clinical
cases in Cache Valley, and it was later reported that that was traced to an organization in the
valley that did some handling with meat products, and that became known as the Cache Valley
spike.

[14:00]
And there was considerable interest in the fact that a significant increase in the amount of virus in
the waste water at those two locations predated the significant increase in clinical cases, and that
was an early indicator here in the area that the waste water fingerprint of the virus could be an
early alert to clinical cases. And as testing proceeded over the next few years, there certainly, I
think, was strong evidence to indicate that not only was there a correspondence between the
levels of the fingerprint found in waste water and clinical cases in the community that was
defined by that waste water watershed, there were also a number of strong indicators that there
could be an early alert where the amount of virus in the waste water would go up preceding the
collection of information about clinical cases in that area.
TW:

So, do you know how many other universities around the country were testing their campus waste
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water or their municipality or their county waste water systems?
KR:

When Utah State University first announced that it would use waste water monitoring to help
combat the pandemic here on campus, it was the fourth university in the world to indicate that it
would do so. And I’ve kept track over the last couple of years the number of institutions that have
joined the group of universities that are tracking waste water, and I can pull up the most recent
data from that. It looks like as of March 15, there were 276 universities worldwide participating
in waste water monitoring for COVID-19.

[16:00]
TW:

Have you been approached by a lot of colleagues about your experiences and your procedures
and processes? Have you published on any of that?

KR:

Yes. The method that was being used to test the waste water was published in 2021. The Water
Research Foundation study that was done to validate the method along with about 30 other
institutions across the United States was published in 2021. And a third article that talked about
how the information was used in an academic institution to help inform the administration and to
inform decisions that were made regarding resources to combat the pandemic was also published.

TW:

Dr. Roper, were there any differences between testing for the different COVID strains, the Alpha,
the Delta, the Omicron?

KR:

That’s a good question. When it became apparent that different strains were arising that had both
different clinical properties as well as potentially different responses to the available vaccine or
other interventions that were available, our laboratory was one of the first to begin testing for the
presence of different strains using a haplotyping method, and we found that early in 2021 that a
number of strains that had been reported, a number of new strains that had been reported in
California, for example, were showing up here in Logan as well as in the state at the municipal
waste water sites that we were testing. That information was provided to the Department of
Health at the time, and it provided information that I think was useful to them to expand the
amount of sequencing that was being done across the state to determine the prevalence of those
strains.

[18:11]
We continued to look at the prevalence of different strains as they appeared across the state while
we were working with the Department of Health as well as strains as they appeared at our
different [unclear], and that information was helpful in understanding the way that those different
strains would arise in the state and in our municipalities associated with the campus and how the
clinical results as well as the waste water fingerprint would change as those variants became more
dominant.
TW:

Do you know if you and your team received any COVID federal emergency funding for test
purposes?

KR:

I don’t know the original source of the funds that were received by our team. When we were
working would the state Department of Health in 2021, those funds were from a grant from the
Centers for Disease Control, and the state Department of Health was the recipient of those funds,
and then they transmitted part of those funds to our lab at Utah State University in order to carry
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out the waste water monitoring. The source of the funds that was provided from the university to
the on-campus testing I don’t know.
TW:

So I ask this of most of the narrators for this project. What were some of the most memorable
events that you experienced during your time running the COVID waste water testing processes?

[19:56]
KR:

Oh, I think one of the most memorable events was when we first starting getting results from the
process. When I began this activity, I was fairly skeptical about the ability to pick up and detect
and monitor the fingerprint of the nucleic acid of the virus in waste water in a reproducible and
validatable way that would allow it to be a surrogate for clinical cases, and when we began to
pick up the signal of the virus and saw that in fact it did appear to correspond to increases and
decreases in clinical cases and even provide an early alert, I think that was a memorable moment.
I was skeptical that it could and thought with very carefully conducted analyses that perhaps
some of the enthusiasm might be debunked, but I came to appreciate the ability of that assay to
actually be an effective monitor and mirror for clinical cases, and so I think that was a surprising
moment. I think another surprising moment was when we actually did see the significant increase
in the municipal waste water in Hyrum and Logan before the spike in clinical cases in Cache
County, and that was a pretty strong indication that waste water monitoring could provide an
early alert to clinical cases in an area that could be used for the benefit of human health in that
population.

TW:

So, would you say that you, and for future possible outbreaks, that the waste water testing would
be a good, valid approach to monitoring the possible spikes in a population?

[21:56]
KR:

That’s a great question. One of the characteristics of COVID-19 was the degree to which it
populated the intestinal track of individuals who were infected with the virus, and that
characteristic of the virus resulted in large numbers of virus particles being shed in the fecal
material of individuals who were infected with the virus. Other viruses that have a different
pattern of infection may or may not have that same propensity to show up in numbers in waste
water in proportion to clinical cases, and so, whether or not this method could be effective in
future situations involving public health or infectious disease really depends a lot on the
characteristics of the infectious agent itself and the likelihood that it does show up in fecal or
other excreted material from individuals who are infected.

TGRW: So, was there a teaching requirement that you were doing at that same time in that spring of
2020 semester?
KR:

You mean, was I teaching classes?

TGRW: Yes. Sorry.
KR:

Spring of 2021?

TGRW: So March of 2020 through just now. Obviously, the waste water project was taking a significant
amount of your time, but if you were teaching, how were those responsibilities impacted?
KR:

Yeah. Okay. So my teaching load has primarily been in the fall, and I was teaching an
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Introduction to Biological Engineering course, a first-semester seminar course and then another
seminar course eventually.
[24:08]
And the teaching of all courses at the university [unclear] are the pandemic, so in the spring of
2020, for example, there was a pivot where the course transition from in-person to online. And
then in fall of 2020, there was a decision that was made by individual instructors for each class
whether or not that class would or could be in-person or a number of other potential modes, and
so the courses that I were teaching in fall of 2020 were opted to be taught in a hybrid mode where
the instruction was done realtime, face-to-face or virtually, and students had the opportunity to
participate in those courses either face-to-face or online. And there was a significant laboratory
complement to the courses that I was teaching that had to be curtailed because of the number of
the students and because the size of the laboratory didn’t permit the students to interact while
maintaining the social distancing that was required by the university. And so I think the impact on
the courses was, you know, the courses themselves, the syllabi, had to be pretty significantly
changed in order to accommodate that restriction, and so those in-person laboratory hands-on
experiences that the students had been receiving in prior semesters were no longer able to be
conducted. I think that was the biggest, biggest change.
TGRW: Can you by chance give any specific examples of how you adapted those experiences into a
hybrid environment?
[25:58]
KR:

Yes. So there were a number of hands-on experiences that the students would normally carry out
in teams in the laboratory setting that in subsequent semesters were done in the laboratory but
without the students personally present so that there were videos or images taken of the
experiments. The results of the experiments were discussed in class, the students were
participating in analyzing the results, and there were even demonstrations that were done in the
classroom so that the students could see the experiment be conducted in realtime and get to
observe the outcome and comment and experience that, so the difference being that rather than
students conducting it themselves in the laboratory, it was done by teaching assistants and by
myself either in realtime in front of the classroom or asynchronously with the results being
presented in class.

TGRW: And so, how did you see students respond, and how were they impacted by the pandemic?
KR:

Well, I think that there was a pretty broad variety. There were, of course, students who were
personally affected either through the illness themselves or illness of their family members, those
who suffered losses of family members during the pandemic. There were students who had
significant concerns associated with their susceptibility to the virus, students with immune
disorders or that were in some way that were immune-compromised that appreciated the fact that
the instruction was available online.

[28:01]
There were many students who enjoyed the in-person environment in the classes and enjoyed the
hands-on learning who were disappointed, I think. Although I think they understood the decisions
that were being made by the university to hold those classes in a manner that would help promote
USU COVID-19 2022: DR. KEITH ROPER
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public health, they themselves were disappointed by the fact that they weren’t able to participate
in the kind of hands-on activities that had been conducted in previous semesters.
TGRW: And were there any other specific concerns that came with remote teaching that you had?
KR:

I think the initial concern was getting the technology up-to-speed so that students could
participate in an effective way in remote teaching. It’s difficult when there’s a population of
students that are online who the instructor isn’t able to see or isn’t able to get a sense for the level
of their participation in a discussion or in an activity or in response to material that’s being
presented, and so that initial concern was to get the technology in place that would facilitate that
as much as possible. And so I think the university did a good job of increasing the online
resources, the quality of those resources. I know companies like Zoom and the Canvas that
university uses worked very hard to increase the bandwidth to allow a lot of students to
participate simultaneously, to provide security against Zoom bombing, for example, and to allow
videos to be taken of lectures that could be stored for students to go back and reference.

[30:00]
I think all those technological advancements were really, really helpful. We had specialists inside
the university who were of great help in assisting instructors and becoming familiar with the
technology and helping to transition their material to a hybrid or online situation so the students
could use it in the most effective way, and I think those were some of the early concerns that were
addressed by technology. And then, you know, subsequent to that, I think the concern was what
were possible ways to give the students an opportunity to have the kind of experiences they could
have in a face-to-face or an in-laboratory environment without the ability to actually be there in
person, and so doing some of these asynchronous, remote or in-front-of-the-classroom-type
experiences was an attempt to try to provide the students those opportunities.
TW:

Dr. Roper, you know, we’ve gone through a two-year pandemic. It has taken its toll, I know, on a
lot of the faculty and staff that report directly to me. How was the mental health of you, your
colleagues, your graduate students and your students during these last two years?

KR:

That’s a good question. I’m probably not the person who can answer that definitively, not being a
mental health professional. I do know that there were a lot of concerns, a lot of questions, a lot of,
you know, personal health situations that were being addressed across this time. There were
students and staff and faculty, each of whom not only had family members or themselves that
were affected but also had concerns and issues with extended family members that impacted their
interaction.

[31:56]
And so I think that from what I read and from what I understand, that that had a significant
impact on the mental health. But really to answer that definitively, you probably need to talk with
someone in that profession.
TGRW: And now as things are calming down a little bit, what have been the most significant lessons
you’ve taken away from your experiences, both personally and professionally?
KR:

I think that it was beneficial that the university was available and that resources were accessible
to provide support initially to the state and then to the university to help address this global public
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health concern at a regional, state and local level. There was strong partnerships that were
developed between Bear River, Utah Department of Health, our own emergency management
team at the university and the testing resources that promoted a lot of beneficial interactions
between the university and the local community and the state. I know that the then Director of
Bear River Health was quoted as saying that the efforts by the university to monitor waste water
and provide that information had been effective in reducing the impact of the pandemic on the
community, and I think that kind of acknowledgment is really heartwarming and validating, that
the local health community saw a beneficial contribution to the entire community outside and
inside the university from activities that were participated in by those who were addressing the
pandemic.
[34:02]
And so in that sense I think the university fulfilled its land-grant mission to be of service to the
state in a situation that required some extraordinary actions.
TW:

Is there anything else you’d like to add about your experiences with the COVID pandemic?

KR:

I’m personally thankful for the opportunity that was provided to me to participate both in the
initial response to the Department of Environmental Quality’s request for assistance and then to
the university’s invitation to participate in monitoring waste water on campus. It’s been a
privilege for me to participate in that, and I’m just grateful for the opportunity to have been
invited and then supported by the state and by the university during that time while we were
monitoring the COVID-19 in waste water.

TW:

Dr. Roper, I would like to thank you for taking the time this morning to discuss your experiences
with the COVID pandemic at Utah State University.

KR:

Oh, you’re very welcome. Thanks for your interest, Todd, and thanks for bringing together this
information on behalf of the university and our community.

[End recording – 35:24]
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